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Figure 3: Sites where Weighting Method Optimizes Bivariate Model

1 Background

Accurately forward modeling the 830 of corals is critical for assimilating paleo-proxy data and climate models in
synthesis efforts such as NOAA’s Last Millennium Reanalysis (LMR). Thompson et al. 2011 improved upon the
univariate sea surface temperature (SST)-based linear regression forward model for coral 330 with the
contribution of a bivariate version, incorporating sea surface salinity (SSS). Our work doubles the previous
sample network size (n=45) and confirms the skill of the bivariate model. It builds upon other work!?l that —at one
site- extrapolated the relative contributions of SST/SSS to the coral 5180 signal by added a weighting coefficient
to each of the terms and optimizing the fit (r) between the coral 5’30 and the psuedocoral 880 (5180,).

2 Methodology

-Univariate FM (UM): -Bivariate FM (BM): -Weighted Bivariate FM (WM):
Table 1: Mean Strength of Proxy used in Last Millennium Reanalysis Data Assimilation
Psuedocoral (6180p) = a1*SST 6180p —_ (a1*SST)+(aZ*SSS)[1] 6180p= %1 (a1*SST)+%2(aZ*SSS)[2] (Denominator value; lower=more heavily weighted)
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Figure 4 displays all coral sites. Yellow denotes sites at which the weighting methodology used optimizes the
bivariate forward model's fit to the observed coral d180. 32 out of the 45 total coral records are shown to be
optimized by the weighting methodology. 6 records show that the bivariate model (50/50%) is the optimal
relative contribution, and 7 show that the univariate model (100/0% SST or SSS) is the optimal contribution.

Where a, is the species-dependent experimental & theoretical dependence of oxygen isotopic equilibrium on the Ice Cores (n=103) Tree Rings (n=429) Corals (n=119) Corals: Subset (BM) (n=45)

temperature of carbonate formation!3]; a, corresponds to published basin-scale 5'%0_, vs. SSS regression estimates!4, and 1.04 0.58 0.08 0.01

%1 and %2 are re|ative Welghtlng COeffiCientS VarYing fl‘()m 0% t() 1 OO% by ,5% steps taken to be representative of % Table 1tabulates values representing how much weightis given to each datasetin the LMR data assimilation. The

contributions of SST and SSS to the 6180p[2]' va I.ues are bas'ed on the mean square'error c;f the residuals b'y scaling the proxy to temperature ‘:Nith a linear
regression, and taking the mean of the residuals ateach data point. Values are the mean from multiple datasets (n).

Only Tropical Pacific coral sites with a minimum of annual resolution and at least 30 years of calibration overlap were used.
NASA GISSTemp and Delcroix (2011) gridded SST and SSS products were used for instrumental data.

3 Results
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